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If the conditions are not quite right it is possible that the
reaction between the manganous salt and the permanganate
may take place differently. Thus, for example, in Wolff's1
method where the permanganate is added gradually after the
iron has been precipitated by the zinc oxide, less permanganate
is required to precipitate all the manganous salt, and, within
certain limits, the volume of permanganate required is smallei
in proportion as the amount of zinc oxide added is large. In
some cases the error may amount to 10 per cent of the total
manganese content.

If the zinc oxide excess is equal to zero, so that only ferric
hydroxide is present (a condition difficult to fulfil) then the per-
manganate consumption by the Wolff method corresponds to
that required by the equation.

The reason for low results when an excess of zinc oxide is used
is chiefly due to the fact that some of the manganese is precipi-
tated with the ferric hydroxide.

When the titration of the manganous salt by permanganate
is carried out in a slightly acid solution, as recommended by
Volhard, the results are lower than the equation demands.
In this case the error is due chiefly to the fact that the man-
ganese dioxide precipitate, as it forms slowly, carries with it some
adsorbed manganous oxide and thereby escapes reaction with the
permanganate.

In the modification suggested by Schoffel and Donnath, the
manganous chloride solution containing suspended ferric hy-
droxide, formed by the addition of an excess of zinc oxide, is
added to an excess of permanganate solution; correct results may
be obtained if the two solutions are mixed quickly enough. The
condition of having permanganate always present in excess is
not alone sufficient to prevent disturbances such as are likely to
result in the method of Volhard and Wolff.

In using the Wolff method it is often proposed to avoid error
by using an empirical factor for the permanganate solution
instead of the theoretical value as established by equations.
Since, however, the factor varies with the amount of zinc oxide
added to precipitate the iron, it is evident that this method is
not altogether satisfactory.

1 StaM u. Eisen, 1884, 702; 1891, 377.